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St. Joseph’s College (Autonomous), Bengaluru – 27

End Semester Examination, April 2019

IV Semester M.Sc. Chemistry

Supplementary candidates only.

Attach the question paper with the answer booklet

CH 0216 – Organometallic Chemistry and Inorganic Reaction Mechanisms

Time: 2½ hours






Max. Marks: 70

Note: This question paper has three pages and three sections
PART A

Answer any SIX of the following:




6 X 2 = 12
1. Why do d8 metals follow 16-electron rule rather than 18-electron rule?

2. Depict any one dissociative pathway for racemization in octahedral tris- chelate complexes.
3. [Co(NH3)6]3+ is thermodynamically unstable but kinetically inert in acid solution. Explain.
4. Explain why cyclobutadiene gets stabilized upon coordination with transition metals.

5. i) Give the systematic nomenclature of ղ5-CpFe(CO)2Cl. (Cp stands for cyclopentadiene)

ii) The osmotic pressure of an organolithium compound would be ………. (higher/lower) than that expected for the monomeric form.

6. The following reaction is irreversible. Explain. 

C2H5Li + (C6H5)3CH → (C6H5)3CLi + C2H6
7. Give any two methods of synthesis of organoberyllium compounds.

8. W(CH3)6 is thermally more stable than Ti(CH3)4. Explain.

PART B

Answer any FOUR of the following:




4 X 12 = 48

9. a) Discuss ‘stability to oxidation’ in main group organometallic compounds with examples. 

b) Explain β-elimination of a metal organyl with a suitable example.

c) Explain ‘asymmetric hydrogenation’ with an example. Give a schematic representation for the mechanism of asymmetric induction.                  (3+3+6)

10. a)  Explain trans effect with a suitable example. What is trans directing series of ligands? Why are ligands such as CO and CN- at the higher end of the trans directing series of ligands?
b)  Explain migratory insertion with an example. Give its mechanism.
(6+6)
11. Identify the major organic product in the following organic reactions:            (12)
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12. a) Give Marcus equation and explain the terms in the equation with respect to the outer sphere reaction between [Fe(CN)6]4- and [Mo(CN)8]3-.

b) Define isolobal molecular fragments. Using suitable MO energy level diagrams explain how Mn(CO)5 becomes isolobal to CH3 fragment. Give pictorial representations of these fragments.
                                                            (6+6)
13. a) Arrive at the total valence electron count for (η5-Cp)2TiCl2 by covalent and ionic models of electron counting. (Cp stands for cyclopentadiene)

b) How does polarity of M-R bond affect its hydrolysis. Explain with an example. (R is an alkyl/aryl group) 


c) Discuss the structure of Grignard Reagents by Schlenk equilibrium. Give any two evidences in favor of this interpretation.




(3+3+6)

14. a) List out the characteristics of Fischer carbenes. Account for these characteristics based on the bonding in these carbenes.

b) Discuss the bonding in transition metal alkene complexes. Bring out the essential differences between the two extreme modes of binding in these complexes.                                                                                                      (6+6)
PART C

Answer any TWO of the following:




2 X 5 = 10

15. a) CH3CdBr is an uncommon Grignard reagent. Illustrate the best synthetic route to prepare this. 






                          (2)

b) Based on suitable electron distribution diagrams explain why nickelocene is more reactive than ferrocene.                                                      
  (3)
16. With proper reasoning based on the mechanism predict the products of the electron transfer reaction between [Fe(CN)6]3- and [Co(CN)5]3- which proceeds through an inner sphere mechanism.                                  


  (5)
17. A heap of plastic bags (LDPE) was degraded thermally at t ºC. The resulting product was subjected to a reaction with TiCl4/ Et3Al at a moderate temperature. The resulting product was now stronger and did not get affected at t ºC. Explain the chemical transformations involved with mechanism.                                      (5)

-----------End of questions-----------
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